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Amendment s to the Claims: 

This listing of claims will replace all prior versions and listings of claims in the 

application: 
T.istinr of Claims 

1 . (currently amended) A modified xylanase comprising a»one or more than one substituted 
amino acid residue selected from the group consisting of anacidic amino acid at 
S!D ^ sp 1 1 , ^ r »w ^ add at position 116, a CyiaMition 118, ajirstbagjca^ 
yid at position 1 11_j_Tirt i — ^ >>™> ™™ *"d at position 161, said position determined 
from sequence alignment of said modified xylanase with Trichoderma reesei xylanase II amino 
acid sequence defined in SEQ ID NO: 16. 

2. (currently amended) The modified xylanase of claim 1 , wherein the modified xylanase 
exhibits improved frermophilicity, alkalophilicity, expression efficiency, or a combination 
thereof, in comparison to a corresponding native xylanase. 



3. (canceled) 

4. (currently amended) The modified xylanase of claim h I wherein « 
the first basic amino acid at position 144 is selected from a group consisting of Axg and Lys. 



5. (currently amended) The modified xylanase of claim 4, wherein said themodified xylanase is 



derived from a Family 1 1 xylanase. 
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6. (currently amended) The modified xylanase of claim 5, wherein *M the Family 1 1 xylanase 
is a Trichoderma reesei xylanase. 

7. (currently amended) The modified xylanase of claim 4, further comprising a His at positions 
10 and 105, Met at position 27, Leu at position 29, Ala at positions 75 and 125, and Glu at 
position 129 (H?<£ L - AHA E). 



8. (canceled) 

9. (currently' amended) The modified xylanase of claim I wherein sa M - atl o ast one substitute d 
£ the second basic amino acid is selected from a group consisting of Arg, Lys and His. 



1 0. (currently amended) The modified xylanase of claim 9, wherein saM tfjg modified xylanase 
is derived from a Family 1 1 xylanase. 

1 1 . (currently amended) The modified xylanase of claim 1 0, wherein said fhe Family 1 1 
xylanase is a Trichoderma reesei xylanase. 

12. (original) The modified xylanase of claim 9, further comprising a His at positions 10 and 
105, Met at position 27, Leu at position 29, Ala at positions 75 and 125, and Glu at position 129. 
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1 3. (currently amended) The modified xylanase of claim 12, further comprising a seeead 
sttfestiteted first basic amino acid at position 144 ^4w«}«ete4#«»*e^fe^ea3kri^ 
feasie-affiiae-^eids. 

14. (currently amended) The modified xylanase of claim 13, wherein 9 aid s e cond substitut e d the 
first basic amino acid is selected from a group consisting of Arg and Lys. 

15. (currently amended) The modified xylanase of claim 14, wherein said the modified xylanase 
is derived from a Family 11 xylanase. 

16. (currently amended) The modified xylanase of claim 15, wherein fl«d the Family 1 1 
xylanase is a Trichoderma reesei xylanase. 

17. (canceled) 

18. (currently amended) The modified xylanase of claim 47? 1 wherein said-a^east^He 
substituted the acidic amino acid is Asp. 

19. (currently amended) The modified xylanase of claiml8, wherein said the modified xylanase 
is derived from a Family 1 1 xylanase. 
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20. (currently amended) The modified xylanase of claim 19, wherein said the Family 1 1 
xylanase is a Trichoderma reesei xylanase. 

21 . (original) The modified xylanase of claim 1 8, further comprising a His at positions 10 and 
105, Met at position 27, Leu at position 29, Ala at positions 75 and 125, and Glu at position 129. 

22. (currently amended) The modified xylanase of claim 21, further comprising a gb C& h*W* 
feird s u bs ti tuted the first basic amino acid at positiono position 144 and the second basic amino 
g^id at position 161^a adis s e lect e d froaa - th e group consisting of basifr ^aiae-aeids. 



23. (currently amended) The modified xylanase of claim 22, wherein said second substitute 
first basic amino acid at position 144 is selected from a group consisting of Arg and Lys, aw 
uuid third jub^titutod the second basic amino acid at position 161 is selected from a group 
consisting of Arg, Lys and His. 

24. (currently amended) The modified xylanase of claim 23, wherein saw! the modified xyl: 
is derived from a Family 1 1 xylanase. 

25. (currently amended) The modified xylanase of claim 24, wherein said the Family 1 1 
xylanase is a Trichoderma reesei xylanase. 

26. (canceled) 

U&59 1 1 
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27, (currently amended) The modifi ed xylanase of claim 3§r 1 wherein said-a^easa-eae 
aihst&rted the non-polar amino acid is Gly. 



28. (currently amended) The modified xylanase of claim 27, wherein ftg modified xylans 
is derived from a Family 1 1 xylanase. 

29. (currently amended) The modified xylanase of claim 28, wherein tf*4 tie Family 1 1 
xylanase is a Trichoderma reesei xylanase. 

30. (original) The modified xylanase of claim 27, farther comprising a His at positions 10 and 
105, Met at position 27, Leu at position 29, Ala at positions 75 and 125, and Glu at position i: 

3 1 . (currently amended) The modified xylanase of claim 30, further comprising a sooond 
substituted the acidic amino acid at position 1 1 flBdjfrfl d B Ct e d-fe a a th o gr o up consisting of 
a c idio amin o n c i di, n tl i i i rl nn1 fr™** miTiHitiita d the first basic amino aeids arid at pesitos 
position 144 and the second basir. amino acid at position 161 , and arc colootcd from the grou p 



32. (currently amended) The modified xylanase of claim 31, wherein sad-socond aubotltu 
acidic amino acid at position 1 1 is Asp, said third substitut e d the first basic amino acid at 
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position 1 44 is selected from a group consisting of Arg and Lys ; and a fourth oubctfcrted the 
second basic amino acid at position 161 is selected from a group consisting of Ar gj Lys and His. 

33. (currently amended) The modified xylanase of claim 32, wherein, said the modified xylanase 
is derived from a Family 1 1 xylanase. 

34. (currently amended) The modified xylanase of claim 33, wherein <md the Family 1 1 
xylanase is a Trichoderma reesei xylanase. 

35-36. (canceled) 

37. (currently amended) The modified xylanase of claim U 1, wherein the modified 
xylanase r^*** a Cvs at position 1 1 8 and is derived from a Family 1 1 xylanase. 

38. (currently amended) The modified xylanase of claim 37, wherein said the Family 1 1 
xylanase is a Trichoderma reesei xylanase. 

39. (currently amended) The modified xylanase of claim 34 37, further comprising a His at 
positions 10 and 105, Met at position 27, Leu at position 29, Ala at positions 75 and 125, and 
Glu at position 129. 
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40. (currently amended) The modified xylanase of claim 39, further comprising a-seeefid 
saluted the acidic amino acid at position 1 1 aBd-is-s cl o ot o d fr o m the group ^asia^ 
widic am ino a c i d: i th ird and f ourth rnksrifrtfAd. the first basic amino aewis acid at positions 
position. 144 and the second basic amino acid at position 161 , and or o a clcct o d fi wfe^re^ . 
ees gi-sfeg-g>j4>a5ie-5aairio acid s. 

41. (currently amended) The modified xylanase of claim 40, wherein saids o oond aub stitefc** the 
acidic amino acid at position 1 1 is Asp, s^yj^M^ the first basic amino acid at 
position 144 is selected from a group consisting of Arg and Lys, and t rfourfh substituted the 
second basic amino acid at position 161 is selected from a group consisting of Arg, Lys and His. 

42. (currently amended) The modified xylanase of claim 41, wherein said the modified xylanase 
is derived from a Family 11 xylanase. 

43 . (currently amended) The modified xylanase of claim 42, wherein *a44 fte Family 1 1 
xylanase is a Trichoderma reesei xylanase. 

44. (currently amended) The modified xylanase of claim 40, wherein said-see ond s u bstitut e d - the 
acidic amino acid at position 1 1 is Asp, sa M third substituted the non-polar amino acid at 
position 1 16 is Gly, said fourth s abs#teted the first basic amino acid at position 144 is selected 
from a group consisting of Arg and Lys, and a fifth substitut e d the second basic amino acid at 
position 161 is selected from a group consisting of Arg, Lys and His. 
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45. (currently amended) The modified xylanase of claim 44, wherein the modified xylanase 
is derived from a Family 1 1 xylanase. 

46. (currently amended) The modified xylanase of claim 45, wherein said- the Family 1 1 
xylanase is a Trichoderma reesei xylanase. 

47. (canceled) 

48. (currently amended) A ***** method of manufacturing pub, comprisinAtjeatmg the pulp 
with the modified xylanase is of claim 1 in an industrial pro eeas. 

49. (currently amended) A modified xylanase comprising the sequence of 6eteete4#efrfae 
g roup (as dsBcribuAj i i Tablo 2) oonsiating of: 

3gC - IIML 7 5 A105H 1 -3 SA129E 144 ft 
TrXlML 75A 1 05II 125A12PE lUFl &R 
SrX 1166 
■ TrX 11&6 
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7 5A4£5&44 4<3 - 125A129E 1 - 14 R 
q^HM I^75Al05K -4 1SC 125A 1 5 9&444R 
3 rX - H U - D - ML - 75A105H 125A129E UlRieiR 
- TrX H IIP M - L 75A1Q5H 4 46GT25A129E 1HPJ61R 
TrX-H-1 1D-ML-7SA105H-1 18C-125A129E-144R1 61 R (SEOmNQ^lL 
TrX II IIP ML 75A1Q5H 116G1 - KC - 125AUM 3 1 H R161R 



50-55. (canceled) 

56. (currently amended) The xylanase of claim 5$ 4, wherein said the basic amino acid is Arg. 

57. (currently amended) A The modified xylanase of claim 1 comprising «b the acidic amino 
acid at position 1 1, a the non-polar amino acid at position 1 16, and a- the basic amino acid at 
position lM, s aid p o dtion-d^t mnm e ^ - ^^ - r - p T 1 ft nft ft ^IT 111101 " 111 of said modifi e d xylanos o with 




58. (currently amended) The xylanase of claim 57, wherein said the acidic amino acid is Asp ; 
said the non-polar amino acid is Gly, and said the basic amino acid is Arg. 

59. (currently amended) A The modified xylanase of claim 1 comprising an the acidic amino 
acid at position 1 1 , a gea-a- BniatiG hydrophobic arnino acid Cy_s at position 1 1 8, and a the first 
basic amino acid at position at position 144rs aid position d e t e rm i ned from ooquonce alignm ent 
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ef-^ai d - modifiod xyk 



with Trichodcr 



acid gequ s r 



SEQIDNO:16 . 

60. (currently amended) The xylanase of claim 59, wherein sai^ the acidic amino acid is Asp, 
said the non-aromatic hydrophobic amino acid is Cys, and said the basic amino acid is Axg. 

61 . (currently amended) A The modified xylanase of claim 1 comprising at loaot one substituted 
aa - mo acid r caiduo, whor eifl- said modifiod xylanas e is chara c terized as having a maximum 
effective temperature (MET) between about 69°C to about 84 0 C, and wherein said the modified 
xylanase is a Family 11 xylanase obtained from a Trichoderma sp.. 

62. (currently amended) The modified xylanase of claim 61, wherein said the MET is between 
about 70° to about 84°C 



63 . (currently amended) A The modified xylanase nf claim 1 oornprising -at- lcast on e-substitute 

amino a&id r e sidu e, w her e in said modifiod xylanaso is characterized as having a maximum 
effective pH (MEP) between about pH 5.8 to about pH 8.4 3 and wherein saW the modified 
xylanase is a Family 1 1 xylanase obtained from a Trichoderma sp.. 

64. (currently amended) The modified xylanase of claim 63, wherein saM fhe MEP is between 
about pH 6.0 to about pH 8.0 
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65. (currently amended) The modified xylanase of claim 61, wherein said the modified xylanase 
1S further characterized as having a maximum effective pH (MEP) is between about pH 5.8 to 
about pH 7.6. 

66. (currently amended) The modified xylanase of claim 62, wherein sb^4 the modified xylanase 
is further characterized as having a maximum effective pH (MEP) is between about pH 6.5 to 
about pH 7.4. 

67. (new) The modified xylanase of claim 1, wherein the first basic amino acid at position 1 44 is 
Arg, the second basic amino acid at position 161 is Arg, or both the first arniiio acid at position 
144 and the second basic amino acid at position 161 are Arg. 

68. (new) The modified xylanase of claim 1 comprising the acidic amino acid at position 1 1. the 
first basic amino acid at position 144, and the second basic amino acid at position 161. 

69. (new) The modified xylanase of claim 68, wherein the acidic amino acid is Asp, the first 
basic amino acid is Arg and the second basic amino acid is Arg. 

70. (new) The modified xylanase of claim 1 comprising the acidic amino acid at position 1 1, the 
non-polar amino acid at position 116, the first basic amino acid at position 144, and the second 
basic amino acid at position 161. 
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71. (new) The modified xylanase of claim 1, wherein the acidic amino acid is Asp, the non-polar 
amino acid is Gly, the first basic amino acid is Arg and the second basic amino acid is Arg. 



19 
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